Metabolic syndrome (MS) is defined by the clustering of several components (MSC), which include abdominal fat accumulation, impaired glucose homeostasis, hypertriglyceridemia, lowered high-density lipoprotein cholesterol, increased blood pressure, and hyperuricemia. Metabolic syndrome is also accompanied by increased oxidative stress and inflammation as well as by altered composition of esterified fatty acids (FA). Therefore, we have investigated 210 men (categorized into six groups with increasing number of MSC) to find trends in the extent of oxidative stress, FA pattern and frequency of pathological alleles of the selected candidate genes for lipid metabolism. Increasing number of MSC was connected with the raised serum glucose and insulin, increased concentrations of conjugated dienes in low-density lipoprotein (all p < 0.0001), and high frequency of e2 and e4 alleles of the apolipoprotein E gene ( p < 0.005). However, the last significance was lost after the adjustment for age. The incidence of 54Thr allele for intestinal isoform of the fatty acid-binding protein (FABP-2) gene was comparable in all groups. The most important findings were the raised content of saturated FA and the increased activities of Δ 9 and Δ 6 desaturases (all p < 0.0001), and the decreased content of polyunsaturated FA n-6 family and the decreased activity of Δ 5 desaturase (both p < 0.001) in connection with increasing number of MSC. In conclusion, the severity of MS is connected with the progression of oxidative stress and the unfavorable changes in the FA composition. These changes are independent of the studied gene polymorphisms. 
al. 1997).
The aim of the study was to analyze relations between the number of MS components (MSC) on one hand, and allele frequencies of candidate genes for FABP-2 and apolipoprotein (apo) E, the extent of IR, lipoperoxidation and composition of FA on the other hand.
MATERIAL AND METHODS
Participants of the study (210 men) were recruited from the outpatients (December 2004 -August 2006 of the Lipid Clinic at the 4th Department Internal of Medicine, and healthy volunteers; 56 fulfilled criteria of MS, 105 of remaining 154 men were controls. Basic clinical characteristics are shown in Table 1 . Subjects were excluded from the study, if they had a history of DM, CV and/or cerebrovascular disease, hepatic and/or renal disease, excessive alcohol consumption (> 30 g/day), if were treated with antihyperlipidemic medications, or supplemented with PUFA and/or antioxidants. Informed consent was obtained from all participants. The study protocol was approved by the Ethical Committee of the 1st Faculty of Medicine, Charles University in Prague.
Metabolic syndrome was diagnosed according to the criteria of the International Diabetes Federation (Alberti et al. 2006) . Anthropometrical data were assessed by the recommended procedures (Lochman et al. 1989) . Body fat was determined according to Durnin and Womersley (1974) . Indices of IR and β -cell function were calculated according to the homeostasis model assessment of insulin resistance (HOMA-IR, resp. HOMA-B) (Matthews et al. 1985) .
Blood samples were collected after 12 hrs fasting. Concentrations of lipids and apolipoproteins were measured using standard methods. Immunoreactive insulin was determined by the radioimmunoassay method using double monoclonal antibodies (Insulin IRMA, Imunotech, Prague, Czech Republic). Concentrations of the C-peptide were determined by a chemiluminiscence method (ECLIA, Roche Diagnostics GmbH, Mannheim, Germany).
Concentrations of conjugated dienes (CD) in precipitated low density lipoproteins (CD-LDL) were determined spectrophotometrically (Ahotupa et al. 1996) . Lipoproteins were separated by sequential preparative ultracentrifugation in the air-cooled ultracentrifuge Beckman L-55 M (Schumaker and Puppione 1986) . The FA pattern in the main lipid classes of plasma was deterindustrialized countries. Its management is a major target for the prevention of atherosclerotic CV diseases (Grundy 2006) .
The etiology of MS is multifactorial. Increased energy input and decreased physical activity followed by overweight and obesity are the main causal factors of MS, however, dietary factors, aging and genetic characteristics have also importance (Miranda et al. 2005) .
Oxidative stress, chronic low-grade inflammation and endothelial dysfunction are interconnected in the pathophysiology of obesity, IR, type 2 diabetes mellitus (DM2), as well as in CV diseases (Greenberg and McDaniel 2002) . A number of common gene polymorphisms, which control glucose homeostasis, insulin action, lipid metabolism as well as accumulation and distribution of adipose tissue, have been described in connection with MS (Laakso 2004) .
The profile of fatty acids (FA) in plasma cholesteryl esters and phospholipids is known to be partially affected by the amount and composition of dietary fat, ingested several weeks before the analysis; both mentioned factors being related to individual components of MS (Riccardi et al. 2004) .
A raised content of saturated FA (SFA) and a lower content of polyunsaturated FA (PUFA) are characteristic for MS. These changes imply an increase in the activities of Δ -9 and Δ -6 desaturase (Δ 9D, Δ 6D), as well as the decreased activity of Δ -5 desaturase (Δ 5D). Increased contents of palmitoleic acid (POA, 16 : 1n-7), γ -linolenic acid (GLA, ) and dihomo-γ -linolenic acid (DHGLA, , which are common in stages with IR, do not correspond to the composition of usual dietary fat (Vessby 2003) . The composition of FA in adolescents with MS significantly correlated not only with IR, but also with markers of low-grade inflammation (Klein-Platat et al. 2005) . A lower content of arachidonic acid (AA, ) and decreased activity of Δ 6D were observed in Japanese obese children with the 54ThrThr homozygosity in gene for intestinal isoform of fatty acid binding protein (FABP-2) (Okada et al. 2006) . On the other hand, no changes were found in Finnish obese adults (Vidgren et mined by capillary gas chromatography (Tvrzická et al. 2002) . Isolation of deoxyribonucleic acid was performed according to Miller et al. (1988) . Isoforms of apo E were determined by the method of Hixson and Vernier (1990) with our own modification of the analytical procedure (Jáchymová et al. 2001) . The polymorphism of the FABP-2 gene (Ala54Thr) was determined according to Damcott et al. (2003) .
The participants of the study were categorized into six groups according to the total number of the following MSC: waist circumference > 94 cm (i), concentration of triglycerides (TG) > 1.70 mmol/l (ii), concentration of high density lipoprotein cholesterol (HDL-C) < 1.00 mmol/l (iii), BP > 130/85 mm Hg (or antihypertensive therapy) (iv), glycaemia > 5.6 mmol/l (v), uricaemia > 420 μ mol/l (vi). For statistical analysis, Biomedical Data Processing Program (BMDP Statistical Software, Inc., Los Angeles, CA, USA) was used (Dixon 1992) . BMI, body mass index; BP, blood pressure; TC, total cholesterol; TG, triglycerides; HDL-C, cholesterol in HDL; LDL-C, cholesterol in LDL; hs-CRP, highly sensitive C-reactive protein; CD-LDL, conjugated dienes in LDL.
RESULTS
Clinical characteristics in men with MS and in those of the control group (CON) are summarized in Table 1 Table 1 ; 2 HOMA-IR, f-insulin (μ U/ml) x f-glucose (mmol/l)/22.5; HOMA-IR, homeostasis model assessment for insulin resistance; 54Thr, minor allele of the Ala54Thr gene polymorphism for FABP-2; FABP-2, intestinal isoform of the fatty acid binding protein; ε 4 + ε 2, alleles of the common apoE polymorphisms; HTN, hypertension; for further see Table 1. HOMA-B ( p = 0.1139). Positive correlations between the number of MSC and concentrations of glucose, insulin, C-peptide, CD-LDL, uric acid as well as value of HOMA-IR were observed ( Table 2) .
The prevalence of the FABP-2 54Thr allele increased with the number of MSC, but this correlation did not reach a statistical significance ( p = 0.107). The prevalence of apo E alleles ε 4 and ε 2 revealed negative correlation. To correct the influence of age on the prevalence of these alleles in individual groups, we used a polychotomic regression analysis, where the number of MSC was the dependent variable, the age and frequency of pathological alleles ε 2 and ε 4 were independent variables. The increasing number of MSC was significantly dependent on the age only ( p < 0.001), and its dependence on the prevalence of ε 2 and ε 4 alleles was not significant ( p = 0.6692) ( Table 2) .
We have also found positive correlations between the number of MSC and the concentrations of TC, TG, nonesterified fatty acids (NEFA) and apo B in plasma, as well as those of lipids and proteins in very low density lipoproteins (VLDL) and LDL. We failed to prove correlation between the number of MSC and the concentrations of HDL-C ( p = 0.0766) ( Table 3 ). The increasing number of MSC was connected with the following changes in the composition and derived parameters of FA in plasma phosphatidylcholine (Table 4) : a positive correlation with the content of total (Σ ) SFA, palmitic acid (PA, 16 : 0) POA, stearic acid (SA, 18 : 0) and DHGLA; a negative correlation was apparent between the number of MSC and the content of Σ n-6 PUFA, solely due to linoleic acid (LA, 18 : 2 n-6). Enzyme activities expressed as a product/substrate ratio showed an increase in Δ 9D and Δ 6D, as well as decrease in Δ 5D connected with increasing number of MSC.
A multiple regression analysis was performed with the concentrations of CD-LDL as a dependent variable; the independent variables were age, smoking status, BMI, waist circumference, BP values, concentrations of TG, HDL-C, uric acid, glucose, insulin, albumin, bilirubin, and concentrations of PA, POA, LA, GLA, DHGLA and AA in phosphatidylcholine. The stepwise independent predictors of the CD-LDL concentrations were concentrations of TG (R = 0.4553, p < 0.0001), DHGLA (R = 0.4975, p < 0.01), HDL-C (R = 0.5371, p < 0.01), NEFA (R = 0.5548, p < 0.05) and LA (R = 0.5699, p < 0.05). Simple correlation coefficients between individual classes of FA and their derived parameters on one side and selected clinical and biochemical parameters on the other side are summarized in Table 5 . Moreover, significant positive correlations in the MS group were observed also for concentrations of SA and insulin (R = 0.389, p < 0.01) as well as for those of SA, resp. DHGLA and HOMA-IR (R = 0.352, p = 0.016, resp. R = 0.308, p = 0.037). In the CON group, the concentration of POA correlated positively with HOMA-IR (R = 0.238, p = 0.023).
DISCUSSION
The major findings of the present study demonstrated a positive correlation between the number of MSC on the one hand and systemic oxidative stress and changes of FA pattern on the other. These changes included raised concentrations of SFA (PA, SA), POA, DHGLA, activities of Δ 9D and Δ 6D, as well as decreased concentrations of n-6 PUFA (LA) and the activity of Δ 5D. Moreover, there were positive correlations between the number of MSC and anthropometric (resp. clinical) parameters (frequency of HTN, BMI, waist circumference, FM, LBM, BP), parameters of glucose homeostasis (concentrations of uric acid, glucose, insulin, C-peptide, index HOMA-IR) and lipid parameters (concentrations of TC, TG, NEFA, apo B in plasma and in separated LDL and VLDL). Although hyperuricemia is not officially accepted as a component of MS according to International Diabetes Federation, in some recent studies it was included into studied parameters (Cohn et al. 2005) . Polychotomic regression analysis indicated that the number of MSC (resp. IR extent) was independent of the frequency of minor alleles ε 2 a ε 4 and was dependent only on age.
The clustering of individual risk factors for Tables 1 and 2. CV diseases, associated with IR, was studied by a factor analysis of the phenotypes in women with MS. Repeatedly, three to four factors were found, which can explain 60-70% of the variability of the individual phenotype (Edwards et al. 1994; Zanolin et al. 2006) . Moreover, factor analysis in children with MS showed indicators of low-grade inflammation and the same endocrine factors (Retnakaran et al. 2006 ). In women with chronic pain, meeting three and more numbers of MSC, also higher ratios of urinary norepinephrine/ epinephrine and norepinephrine/cortisol were detected (Loevinger et al. 2007) .
A positive correlation between the prevalence of the 54Thr allele (Ala54Thr, FABP-2) and the number of MSC in our study reached the borderline of significance. In other clinical studies, 54Thr allele was associated with clinical and bio- The data are Pearson's correlation coefficients for linearity in control (n = 105) and MS (n = 56) groups. *p < 0.05, **p < 0.01. Abbreviations see Tables 1 and 2. chemical characteristics of MS (Yamada et al. 1997; Levy et al. 2001) . On the contrary, large cross-sectional population studies could not prove any linkage of FABP-2 Ala54Thr polymorphism with parameters of MS (Ishii et al. 2001; Renner et al. 2004 ). In the Framingham Heart Study, the risk for coronary heart disease was raised by the presence of ε 4 allele, as well as ε 2 allele (Lahoz et al. 2001) . For this reason, we investigated the frequency of both alleles (ε 2 and ε 4) in connection with the number of MSC. We have found a positive correlation between the frequencies of ε 2 and ε 4 alleles and the number of MSC. Using polychotomic regression analysis we failed to prove that the number of MSC depends on the frequency of ε 2 and ε 4 alleles; it was dependent only on age.
Higher concentrations of TC and LDL-C were found in healthy carriers of the ε 4 allele, as a result of more intensive cholesterol absorption (without a compensatory reduction of its liver synthesis) and accumulation of LDL-C in plasma (due to decreased number of LDL-receptors) (Tammi et al. 2001) . The ε 4 allele is associated with a higher concentration of small dense LDL (sd-LDL), the hallmark of atherogenic DLP (Bergeron and Havel 1996; Reiber et al. 2003) . Some studies described higher increase in plasma TC and LDL-C concentrations in the carriers of allele ε 4 following dietary intake of cholesterol and SFA (Tammi et al. 2001) . On the contrary, the presence of the ε 2 allele is connected with increased postprandial secretion of lipoproteins in the gut and with higher increase in plasma TG and VLDL-C concentrations following higher dietary intake of SFA or sucrose (Campos et al. 2001; Erkkila et al. 2001; Fernandez-Miranda et al. 2001) .
In the present study, we have found a positive correlation between age, the number of MSC and prevalence of MS in individual groups. Similar findings were also described by Park et al. (2003) for MS, overweight and obesity.
Accumulation of visceral fat and its resistance to insulin action is now suggested by some authors as a key factor which implies the link among IR, chronic low-grade inflammation and CV diseases (Miranda et al. 2005) . We have found statistically significant positive correlations between the values of glucose homeostasis and the number of MSC; similar correlations were also observed for BMI, waist circumference and FM. Further, HOMA-IR correlated with a number of the present metabolic abnormalities (Nesto 2003) . In the study of the Korean population, significant correlations between the number of MSC, concentrations of insulin and HOMA-index were found (Park et al. 2005) .
Elevated concentrations of NEFA in plasma are considered to be the major pathophysiological hallmark in persons with overweight (resp. obesity). They reflect the equilibrium between the release of NEFA from lipoproteins and adipose tissue, and their uptake mainly by skeletal muscle, myocardium and liver. Insulin resistance is connected with defective esterification and reesterification of FA in liver, as well as with disability to suppress hormone sensitive lipase in adipose tissue (Avramoglu et al. 2006) .
Dysregulation of lipoprotein metabolism in MS is caused by overproduction of VLDL apo B-100, decelerated catabolism of lipoprotein particles containing apo B-100, and increased catabolism of HDL particles bearing apo A-I (Chan et al. 2006 ). An important factor of liver lipogenesis and cholesterol synthesis de novo is upregulation of sterol response element binding protein 1c as a result of hyperinsulinemia (Avramoglu et al. 2006) .
In our study, we have proved a positive correlation between the number of MSC and concentrations of TC, TG, NEFA, apo B, and those of lipids in VLDL and LDL. The tightest relation was found for concentrations of TG and apo B. These findings are in agreement with the results of the Insulin Resistance Atherosclerosis (IRAS) Family Study, where a closer association was proved between apo B and central accumulation of fat, IR, pro-thrombotic state and low-grade inflammation, than for these parameters and non-HDL-C (Sattar et al. 2004 ). The number of laboratory and clinical symptoms of MS correlated positively with the prevalence of the B phenotype of particle-size of LDL (Austin and Selby 1995) .
The most important findings of our study are positive correlations between the number of MSC and concentrations of PA, POA, SA, DHGLA and negative ones between the number of MSC and the concentration of LA. Further consistent findings were: a positive correlation of total SFA content and a negative correlation of total n-6 PUFA content with the number of MSC; as concerns derived parameters, significant correlations were found for raised activities of Δ 9D, Δ 6D and decreased activities of Δ 5D.
Increased concentrations of Σ SFA, namely PA, can result from enhanced synthesis of FA on one side, or from increased dietary intake on the other side (Riccardi et al. 2004) . Raised concentration of SFA was a predictive factor for MS in middle-aged men (Warensjö et al. 2006 ). An increased content of PA was found also in men with MS after MI (Leskinen et al. 2005) . The raised concentration of POA was a characteristic parameter for MS in our study. Increased levels of POA were found to be associated with enhanced lipogenesis induced by carbohydrates in humans (Aarsland et al. 1997) , and predicted worsening of glycaemia in Indian women in Peru (Lindgärde et al. 2006) . We failed to prove a decreased content of n-3 PUFA, which is, according to Swedish authors, a predictor of MS progression in middle-aged men (Warensjö et al. 2006) . The rise in n-3 PUFA content with MSC can be explained as a compensatory effect to n-6 PUFA decrease, as their concentrations are expressed as relative concentrations. A similar phenomenon was described also for changes in FA composition in anorexia nervosa (Holman 1995) .
It is supposed by some authors that MS (as well as many other chronic states, e.g. DM, obesity, depressions) is associated with increased production of thromboxane A2, leucotriene B4, interleukin-1β , interleukin-6, tumor necrosis factor and CRP. All these factors rise by the increases in n-6 PUFA intake, and decrease by the increases in n-3 PUFA intake. Increased intakes of n-3 PUFA may improve defects in insulin signaling and prevent alteration in glucose homeostasis and further development of DM2. These effects are supposed to be mediated through a drop in FA accumulation in skeletal muscle and liver. Moreover, n-3 PUFA reduce plasma TG and decrease concentration of sd-LDL. Other pleiotropic effects of n-3 PUFA include a decrease in systemic inflammation, attenuated platelet activation, improved endothelial function and reduced blood pressure (Simopoulos 2003; Carpentier et al. 2006) .
The decrease in the concentration of n-6 PUFA (resp. LA) as a characteristic feature for MS was observed in adults (Vessby 2003) , children (Decsi et al. 2000) , and patients after myocardial infarction (Leskinen et al. 2005) . Low concentration of LA was a predictor of MS progression in middle-aged and elderly men (Warensjö et al. 2006) , as well as that of the progression of impaired glucose tolerance to DM2 (Laaksonen et al. 2002) . The increase in the activity of Δ 6D and decrease in that of Δ D5 is associated with hyperinsulinemia and BMI (Desci et al. 2000; Vessby 2003) . The changes in Δ 5D activity are known to be independent of BMI and physical activity (Warensjö et al. 2005) .
Japanese authors described the fall in the concentration of AA and the activity of Δ 6D in obese children, homozygotes of 54Thr in FABP-2 gene (Okada et al. 2006 ). In our study we failed to prove, similarly as Finish authors (Vidgren et al. 1997) , any changes in the composition of FA in main lipid classes and their derived parameters in men with both MS and homozygotes for Thr54Thr FABP-2.
The increased level of CRP is suggested as a risk factor of coronary heart disease (Cushman et al. 2005) . Positive correlations of Σ SFA and negative ones of GLA and EPA with concentrations of CRP were described by Klein-Platat et al. (2006) in overweight adolescents with MS. Our results showed raised concentrations of highly sensitive CRP (hs-CRP) in the MS group after adjustment for age, however, no significant correlation was observed between hs-CRP and the number of MSC.
In the present study, we have found significantly increased concentrations of CD-LDL in subjects with MS, which positively correlated with the number of MSC. Concentrations of CD-LDL are partly considered as a marker of systemic oxidative stress, partly reflect the levels of minimally modified LDL, in which only the lipid component is oxidatively modified (Ahotupa et al. 1996) . Increased levels of oxidative stress, measured by different methods, were found in hypercholesterolemia, hypertriglyceridemia, MS, obesity and DM2 (Ohara et al. 1993; Ceriello and Motz 2004; Furukawa et al. 2004) .
Visceral fat accumulation is suggested as the main source of increased oxidative stress in MS (Fujita et al. 2006) . Systemic oxidative stress, as measured by urinary concentrations of 8-epiprostaglandin F 2 (8-epi-PGF 2 ), was significantly correlated with visceral fat accumulation and MS (Fujita et al. 2006) . On the contrary, Sjogren et al. (2005) did not find any relations between the concentrations of oxidatively modified LDL (ox-LDL), 8-epi-PGF 2 and the number of MSC in non-obese men with MS.
In our study, apart from TG, HDL and NEFA concentrations, only those of DHGLA, and LA predicted levels of CD-LDL. Although PUFA n-3 contain more double bonds, they are thought to be more resistant to oxidation as a result of a different structure (double bonds are less accessible for alcoxyl and peroxyl radicals); moreover, peroxyl radicals generated from EPA are more hydrophilic that those from LA. Therefore, they can more easily diffuse through lipoprotein membrane, and a radical reaction can be quenched faster on the external side of the membrane (Yazu et al. 1996) . Some authors suggest that MS contributes to oxidative stress and inflammatory process independently of the presence of obesity. Van Guilder et al. (2006) have found significantly higher parameters of oxidative stress and inflammation in obese persons with MS than in those without MS.
The trends in the concentrations of individual classes of FA and the number of MSC are characteristic for worsening of MS (decreasing content of n-6 PUFA, opposite changes in SFA). To clarify relationships between studied parameters of MS and individual classes of FA, simple correlation coefficients between these variables were also calculated. In the CON group, we have found more significant correlations between concentrations of FA and derived desaturase activities respectively, in relation to studied parameters, than in the MS group. This finding may by a result of several phenomena (influence of genetic factors and/or of proven disease).
As expected, waist circumference correlated significantly positively with content of SFA and Δ 9D and Δ 6D activities in both groups. This effect corresponds to the extent of lipogenesis and IR, respectively (Aarsland et al. 1997; Lindgärde et al. 2006) . Negative correlations were observed in the case of n-6 PUFA and Δ 5D.
Systolic BP correlated positively in both groups with Δ 9D, in the CON group also positively with SFA and negatively with n-6 PUFA. Diastolic BP correlated positively with SFA and n-3 PUFA in the CON group, a negative correlation was found for n-6 PUFA. These findings were mostly predictable, due to relationships between IR and MSC (Park et al. 2005) . A positive correlation between diastolic BP and n-3 PUFA in the CON group was unexpected; because the values of BP in the CON group vary within physiological range, this correlation was weak and its clinical significance is equivocal.
Positive correlations between uricemia and SFA in the CON group, as well as Δ 9D in MS group, reflect the known fact that uricaemia correlates with the extent of lipogenesis as well as with the degree of IR. The activity of Δ 9D is known as a marker of lipogenesis (Vessby 2003; Cohn et al. 2005) .
The negative correlation of glycemia with SFA in the MS group and that of SA in the CON group is in a good agreement with the fact that SFA, especially SA, stimulate insulin secretion, which results in lower concentrations of glucose. This finding corresponds to a positive correlation of SA and insulin in the MS group, as well as to that of SA and HOMA-IR. The positive correlation of HOMA-IR and the concentration of DHGLA in the MS group are in full agreement with increased concentrations of DHGLA as a marker of Δ 6D and elongase in persons with IR, resp. with MS (Vessby 2003) . The HOMA-IR index in the CON group correlated positively with Δ 9D activity on the border of significance (R = 0.204, p = 0.052) (Table 5 ) and the concentration of POA, which is known as a risk factor of disturbed glucose homeostasis (Lindgärde et al. 2006) .
Relations of FA classes and derived parameters to the concentrations of TC, TG, LDL-C and apo B were mostly expected because of atherogenic effect of SFA and hypocholesterolemic effect of monounsaturated FA.
The positive correlation between HDL-C and the Δ 9D activity can be explained on the basis of known relationships between TC and HDL-C on one side, and the relationships between the Δ 9D activity and lipogenesis and cholesterol synthesis (and its levels) on the other. Changes in the Δ 9D activity are usually accompanied by similar changes in the Δ 6D and inverse changes in the Δ 5D activities.
Expected correlations were those between the concentrations of CD-LDL and SFA in the both groups (the effect mediated through accumulation of visceral adipose tissue); negative correlations between CD-LDL and n-6 PUFA may result from the consumption of PUFA in oxidative stress. The relationships of CD-LDL to Δ 9D and Δ 6D and the reverse ones to Δ 5D could be also related to visceral fat accumulation.
CONCLUSIONS
The number of MSC, which reflects the extent of IR, correlated with age and was independent of the frequency of alleles ε 2 and ε 4 for APOE gene as well as that of Thr54 allele of FABP-2 gene. Moreover, positive correlations were obtained with the parameters of systemic oxidative stress, as well as with the changes in FA pattern that are inherent to IR. The concentrations of CD-LDL were determined by TG, HDL-C, NEFA, DHGLA and LA concentrations approximately by 32%.
